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REPORT OF THE FIRST MEETING OF WORKING GROUP VIII
(INFLUENCE OF ENVIRONMENT CHANGE ON CLIMATE) -
FOR IMPLEMENTATION OF THE AGREEMENT BETWEEN
THE UNITED STATES OF AMERICA AND THE UNION OF SOVIET
SOCIALIST REPUBLICS ON COOPERATION IN THE PROTECTION
OF THE ENVIRONMENT

1. INTRODUCTION

1.1 The first meeting of Working Group VIII was held in Le-
ningrad on June 10-21, 1974, as agreed to at the November 16,
1973 meeting of the Joint Committee. The participants in this
meeting from both the U.S. and the USSR are listed in Appendix A,
Plenary sessions were held on June 10-12 and June 19-21. Details
of the agenda, including subjects and authors of formal presen-—
tations, are given in Appendix B. .

During the period June 13-18, members of the American dcle-
gation visited Soviet institutions and observatories in Moscow,
Novosibirsk, Kiev, Crimea and the northern Caucasus. There were
also visits to & number of institutions in Leningrad during the
first period of the meeting. The institutions visited by the
American delegation are listed in Appendix B.

, 1.2. Working Group VIII, by decision of the Joint Committee,
is divided into three projects. To facilitate discussion, the
projects have been organized into six subgroups as follows:
Project l. Joint studies of the effects of changes in the heat

balance of the atmosphere on climate.

a. Sﬁbgroup 1 = The influence of'changes of solar
activity on the climate.

b. Subgroup 2 -~ Modelling of the climate.

¢. Subgroup 3 -~ Assessment of past climates on the
basgis of the analysis of natural objects'and
data. ' '

Project 2. Joint studies of the effects of pollution of

the atmosphere on climate.

a. Subgroup 4 - Monitoring atmospheric constituents
and assessment of their effects on climate.

-be Subgroup 5 - The effect of pollution of the upper
levels of the atmosphere on climate.
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Project 3 (also Subgroup 6). Joint studies of the meteorology and
' air-sea interaction of polar regions in both hemispheres
. 88 they affect the climate of the Planet,

There were discussions concerning the need to recommend the
reorganization of this Working Group to the Joint Commission, Im-
portant considerations for the organization of the Working Group
are achieving sufficient disciplinary homogeneity within each pro-
Ject to permit successful collaboration and the recognition of
the relationship of this Working Group to other groups established
under this and other bilateral and international agreementé,-

For the latter reason, the work of the Subgroup on polar stu-
dies is specifically concerned with problems of climate and not
with the broad spectrum of all polar investigations. On the other
hand there are aspects of air-sea investigations without which
full understanding of the environmental influences on climate
cannot be adequately treated,

At the same time, the studies of solar activity on climatic
variations use different types of data and analysis and are
broader in scope than the work of the other subgroups of Project 1.

For these reasons a recommendation is made to the Joint Commit-
tee for reorganizing Working Group VIII, It is realized that this
recommendation impacts the interface between the efforts under
this bilateral agreement and that on the Study of the World
Oceans, It is therefore anticipated that action on this recommen-
dation would require communication between the Joint Committees
under the two Agreements.

The following revised structure of Working Group VIII is
recoumended: ‘ .

Section 1. Joint studies of the effects of changes of the heat
balance of the atmosphere on climate,
8. Subgroup 1 ~ Modelling of climate.
~b. Bubgroup 2 -. Assessment of'past changes of the cli~
mate on the basis of analysis of natural objects
and data,
¢ Suhgroup 3 - Interactions of the atmosphere with
polar regions and the oceans ag they effect
climate,
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Section 2. Joint studies of the effects of pollution of the
 atmosphere on climate. "
Section 3. Subgroup 6 - The influence of chanbes of solar
activity on the climate,

2, PROPOSED COOPE: ATIVE ACTIVITIES

This section of the report will list all the proposals
for cooperative scientific experiments that have been developed
during the meeting. Not all of these can, or should be initia~
ted now., Section 3 will list those projects which we will try
to atart in 1975.

PROJECT 1, JOINT STUDIES OF THE EFFECTS OF CHANGES IN THE HEAT
BALANCE OF THE ATMOSPHERE ON CLIMATE

2.1 Subgroug 1. The influence of changes of solar
getivity on the cllmate

2.1.1. Scientific cooperatlon

Joint experiments should be conducted to test the vali~
dity of possible mechanisms of solar activity influences on
atmospheric circulation and climatic changes. The following
are recommnended:

a) Highly accurate determinations (at least 0,1% of
the mean) of variations in the integral solar ra-
diation flux at differeat levels of solar activi-~
ty, both over the whole'range of wave length and
'in separate bands (including infrared, visible
and ultraviolet ranges). Provision should be nade
in the future for scanning of the sola; disec.

b) Synoptic observations of particles enterii- into
the upper atmosphere for energies from lO
109 ev. |

¢) Synoptic global observaltions of infra-red radia-—
tion from the upper atmosphere, especially for
tpe intervals of enhunced magnetospheric activity.
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/-
d) Analysis of observations of concentrations and dis-

tributions of ozone, CO, and H,0 in relation to

the various measures of solar activity. More exten-

sive ouservations of these parameters, especially

at high levels, are required.

e) BExperimental study of glcbal interaction between
the magnetospheré, ionosphere, stratosphere and
troposphere for different levels of solar, inter—
planetary and geomagnetic activity.

f) The study of possible changes in the velocity of
the Earth's rotation as influenced by solar flares
(Danjon's effect).

g) Further analysis of changes of atmospheric circu-—
lation as have been suggested to be related to
solar activity.

h)The analysis of the variations of temperature and
pressure fields ih the upper and lower atmosphere
during solar disturbances.

i) Complex global investigations of the nature of
sharp breakings of the atmospheric circulations
in connection with solar activity for the purpose
of studying the reasons for climstic changes,

Jj) The study of global conditions of formation of
droughts in different parts of the world in con-
nection with solar activity.

Initial experiments on measurements of the solar cons-—
tant, particle flux and infrared radiation will be carried out
in the US and USSR, At a later date, when cooperative experi-
ments whould be undertaken, Working Group 8 will refer such
proposals through the Joint Commission on the Environment to
the approprlate US - USSR organization %o handle space experi-
ments,

2.1.2 Data exchange
Data on solar, interplanetary, magnetospheric, ionosphe-
ric and meteorological observations should be exchanged on
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a regular basis. Specially prepared lists of times'of occurrence
of particular feabtures such as solar structures, sector bounda-
ries, large geomagnebtic activity and ionospheric activity should
also be exchanged. E:changes should use existing channels, name-
ly the World Data Centers (A in Boulder, USA; B in Moscow,USSR),
which should be encouraged to compile special catalogs of data
useful in solar-climate studies, :

The lists of solar-geophysical data for collaborative in-
vestigations should be prepared in the nearest future and should
be approved by both sides, o

2.1.3 Actions proposed

a) The exchange of visits between USA and USSR. The
duration of the exdhénge visits should be from
several days or several months to one year. Longer
visits are considered most important and should
include both established scientists, and young
scientists. AL important meetings on the subject
of solar-atmospheric relations in one country it
is deened desirable to invite representatives
from the other side.

b) The compilation world-wide mailing list of active
workers in the field., The mailing list would re-
ceive a newsletter and photocopies of any material
submitted. This activity should be coordinated
with the ICSU/SCOSTEP Panel on this subject.

c) Tae determination of the indices of solar and geo-
pitysical activities which are to be the most ade-
quate ones when analysing and forecasting solar-
atmospiieric eflects.

d) The working group strongly recommends the develop-
ment of short and long-term solar activity fors~
casting methods,. '

2.2. Subgroup 2. lodelling of the Climate

2.2.1 DHeientific cooperation

At present a nuuber of climate theory models are availab-
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le which can be used to study climate variability. Using thesd
nodels, the first breliminary results have been obtained in the
cissessment of the role of individual Physical processes in clik
iute formation and its possible natural changes and variations
due to anthropogenic factors, .

* Some of these results indicate high eensitivity of the
current climate to small variastions of climate;forming féctors.
It suggests the possibility of large-~scale anthropogenic varia
tions which requires the rapid development of more precise and
more reliable methods to assess the mechanisms of climate

%

changes,

In connection with existing and planned activity related
to climatic modelling in the USA and USSR, the following gene-
ral areas for collaboration may be considereds:

a) The intercomparison of existing US and USSR climad

b)

c)
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tic models is needed to assess their simulation

The construction of new numericsl models of the
interactive atmosphere~hydrosphere-cryosphere
system (including the stratosphere) are required,
In developing numerical models of a climate theory,
special attention should be paid to parameteriza-
tion of the physical processes which may critical-
ly influence climate changes, including the most
important feedbacks between the elements of the
meteorological regime (for example, the non-con-
servative physical, chemical and biological chan-
ges of atmospheric constituents such as 002, O3
and aerosols),

In order to provide consistency in interpretation
of results obtained with difterent climaﬁic models,
analysis techniques should be agreed upon., The spe+
cific proposals should be considered at the next
group meeting.

It is of importance to develop and use agreed upon
distribution models for aerosol concentration, moig
ture, 002, ozone and other constituents.
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e) The properties of the climatic models and the li-
nits of their applicability may differ depending
on the methods used for parameterization of physical
processes in the atmosphere and the number of the
feedbacks incorporated. It is necéssary, therefore,
to formulate the models compatibly to the require-
ments and to evaluate the limits of model appli-
cability with respect to concrete problems,

f) Consideration should be given to the possible de-
sign, performance, analysis and interpretation
of numerical expcriments requested by other sub-
groups in order to assess the role of specific
external (man-made) factors effecting the climate,

2.2.2. Data Exchange

Bearing in mind that all the current theories of cli-
mate are approximate, it is necessary to check these theories
against empirical material before applying the models to cal— o
culations of future climatic conditions. For this purpose,
short-term seasonal or interannual observations of meteorolo-

"gical elements are needed as well as the data on contemporary
climate variations and on climate change in the geological
past. The specification of new observational requircuents ure
also nceded.

2.2.3 Actions Proposed

A joint symposium on climatic mbdelling may be convened
in Uzbekistan, USSR in 197G.

The United States delegation would like %o issus invi-
tations to Soviet scientists to visit the following U.S, insti~
tutions for periods of 6 to 12 months. The invitation is of-
Lfered Lo the indicated scientist or a colleapuc Lo be agreed
on by bolth countries,

a) To conmec to the Geophysical Pluid Djynwuics Lubora—
tory, National Oceanic and Atiospiieric Administra-
tion, Environmental Rescarch Loavoratories in Puin-
ceton, N.J. (one or two of the visits to take
place in 1975).
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Proiessor l,I.Budyko - Climate sensitivity and stability-
Proressor K.Ya.Kondratiev - Radiation effects of aerosols
Academician G.I.Marchuk - Numerical integration methods
Professor S.S.Zilitinkevich - Couﬁled ocean-atmosphere models

b) To come to the National Center for Atmosphefic
Research Boulder, Colorado,

Dr, A.F.Treshnikov - Effects of sea~ice
Academician G.I.Marchuk - adjoint methods applied to
' ' e¢limatic vhriations_

¢) To come to the University of4Washington
(Seattle, Washington)

Dr. A.F,Treshnikov ~ Modelling of ice dynamics
d) To come to Stanford University, California

Academician Mustel -~ Problems of solar activity and climate

2.3 Subgroup 3. Assessment of past climates on the basig

of the analysis of natural objects and data

2.3.,1. Scientific Cooperation

A, Century program (0 - 100 years before present)

This will focus on climatic ¢hanges in the period of mo-
dern instrumental data, including aerological data for the past
20 or 30 years, and will attempt to document the most recent:
trends of climate together with environmental changes which nay
have causal connections with such trends.

a) Exchange of data, as raw (unsmoothed) time series:

(i) Indices of atmospheric circulation intensity
and patterns in the Northern Hemisphere.

- Update of Dzerdzeevskil circulation-type
epoch data by the Institute of Geography,
Moscow; (Ya. L. Rauner, suggested coopera—
ting scientist).

- Updated series of coefficients of empiri-
cal orthogonal functions of monthly mean

L
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-éea—level'pressure (by NOAA Environmental
Data Service, Washington, D.C.; J.M.Mitchell,
jr., suggested cooperating scientist).

(ii) Regional and hemispheric-scale average values
of monthly average climatic parameters in Nor-
thern Hemisphere. o
- Climatological surface air temperature in

the form of digitized grid-point values on

. I IBM~compatible magnetic tape for the period
1881 to at least 1960 together with related
publications (by Main Geophysical Observato-
ry, Leningrad; Ye.P.Borisenkov, suggested
cooperating scientist)

-~ Updated series (since 1958) of hemispheric .
circulation statistics, including zonal and
meridional wind indices, free-air tempera-
ture, geopotential height, specific humidi-
ty, kinetic ‘energy, fluxes of heat and mo-
mentum (by NOAA/CFDL, Princeton,N.J.;
A.Oort, suggested cooperating scientist).

~ Complete digitized "World Weather Records"
temperature, precipitation and pressure da-
ta, by stations, on magnetic tape for the
period from beginning of record at each
station to at least 1960 together with re-
lated publications (by NOAA Environmental
Data Service, Washington D.C.; J.M.Mitchell,
jr. suggested cooperating scientist).

(iii) Exchange climatological data concerning the
energy balance of the earth-atmosphere sys-~
tem and its geographical distribution.

The USSR side would contribute surface=based
data on the components of heat balance, The
US side would contribute satellite-based data
on the planetary heat balance, including
cloudiness.,
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(iv) Oceanolugic indices of seasonal and year-to-
year variations of conditions in the North
Atlantic Ocean,

- Measures of geogranhical distribution of
ocean-surface temperature and heat content
of mixed~layer of ocean (by Institute of

- Oceanology, Moscow; V.G.Kort, suggested

cooperating scientist). ,

- Data on oceanic conditions, including month-
ly average surface temperatures and their
variations over a period of many years, for
all available locations in the ocean (by
NOAL Environmental Data Serv1ce, Washington,
D.C.; J.M.Mitchell, Jr., suggested coopera-
ting scientist).

b) Millenium Program (0 - 1,000 years before present)
This will document in greater detail the course of
global climate change in earlier centuries, thus
lending perspective to the course of climate in the
20th century in the context of historical events
including the "Little Ice Age",

c) Ice-age History Program (0-30,000 years before
present, and older)
This will help improVe the understanding of the
extremes of climate, and of the nature of the tran—
sitions of climate, both within and fellowing a ma-
Jjor glacial event on earth; and to clarify the geo-
graphical pattern of conditions and events during
each phase of the glaciation and deglaciation, as .
needed to evaluate the accuracy of climate simulation
models, ‘

2.5.2 Exchange of Data

a) Tree-ring widths
=~ un-normalized ring-width series fiom replicated
trees in each of 11 or 12 subpolar sites in USSR,
from the Finland border eastward to the Kamchatka
Peninsula (by the Lithuanian Academy of Sciences,
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a)
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Kaunas, Dr. Bitvinskas, suggeeted cooperating sci--
entist; and by the Botanical Institute, Leningrad,
Dr. Lovelius, suggested cooperating scientist).

- Ring-width series snd detailed information concer-
ning transfer functions relating ring-width series
to climate, for any or all of the more than 49
available sites in North America as desired (by
University of Arizona, Tucson; H.C.Fritts, sugges-
ted cooperating scientist).

Exchange paleoclimatographic data acquired according
to the plans approved at the Paleoclimatographic Con—
ference described in 2.3.5.

Action Proposed.

Conference on paleoclimatography: a technical confe-
rence to be held approximately June, 1975; to be or-
ganized to accomplish the specific objectives listed
below, and to include as many of the cooperating sci-~
entists listed below as possible, in addition to
other scientists. '

Ingtitution Suggested Participants
Institute of Geography, M.I.Neustadt,N.S.Chebotareva,
Moscow 1.G.Grossvald, V.P.Gruchuk,
A.A.Velichko, N.A.Khotinsky
Institute of Geolugy, K.N.Nikiforova, N.V.Kind,
Moscow . .
. R.BE.Gicerman, E.Korenova,
M.A,Pavzner
All-Union Geological I.I.Krasnov
Institute (VSEGEI)
Leningrad
Institute of Geology, V.N.Saks
Novosibirsk
Institute of Geology, S.A.Strelkov
Murmansk

Lamont-Doherty Geologi- W.S.Broecker, N,Opdyke
cal Observatory,

New-York
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Univérsity of Wiscomsin - J.Kutzbach
Brown University,
Providence, Rhode Island : T.Webb, J.Imbrie
University of Minnesota " H.Wright
Yale University, M.Davis

New Haven, Qonnecticut

US Geological Survey D.Adam, E;Leopold

University of Maine G.Denton
Ohio State University T,Hughes
University of Washington S.Porter .

The objectives of the Conference are as follows:
-

To plan for the exchange of data on C-l4 dated ice-
sheet moraines from as many locations as possible in
the U.S. and USSR (especially Siberia).

To plan for the exchange of historical palynological
data (samples, pollen counts, C-14 dates, and pollen
diagrams) from C-l4 dated stratigraphic sections
located as widely as possible in the U.S. and USSR
including areas well south of areas covered by gla-
cial ice during the Quaternary.

To plen for the exchange of modern pollen date (samp-
les, pollen counts, geographic locations) from sites
distributed as widely es possible in the U.S. and USS

To exchange statistical transfer-function techniques
designed to extract rainfall and seasonal temperature
estimates from fossil pollen data.

To assess the C=14 dating facilities needed to accom-
plish the flrst and second obaectives in the U,S, and
USSR, and to make appropriate recommendations to in~
sure the needed support.

To formulate & research plan for acquiring continuous
stratigraphic secticns (both pollen diagrams from lak
cores and soil sequcqces) covering all or significant
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portions of the Brumhes kiagnetic Epoch (the past
690,000 years) in the U.S. and USSR at a number of
widely-distributed sites. '

b) Conference on paleoclimatic modelling: a technical
conference to be held in the U.S. in June 1976 or
thereabouts, designed to exchange results of expe-
riments simulating selected past climates,

(1) U.S, scientists will present results of nume-
rical experiments aimed at sinulating ice-age
climates at the last glacial maximum using ge—~
neral circulation models (NCAR, Boulder, Colo-
radoy J.Williams, W.Washington, and R.G.Barry,
suggested cooperating scientists. National
Science Foundation's IDOE/CLIMAP Project Scien-
tists and other institutions as appropriate)

(ii) USSR scientists will present results of clina-
te~-modelling experiments carried on by the In-
stitute of Geography, Moscow (I.P.Gerasimov,
suggested cooperating scientist) and by the
Main Geophysical Observatory, Leningrad (M.I.
Budyko, suggesbted cooperating scientist).In ad=
dition, information on ice-age climate in &Ghe
oceans will be presented by the scientific
staff of the Institute of Oceanology, Moscow
(A Lysitsin, suggested cooperating scientist)
and other institutions as appropriate,.

¢) Exchange of scientific personnel,

Bach country shall have the right to arrange for
working visits of up to a total of & man-months
duration per year by up to 3 scientists. Soviet

» institutions open to visitation shall include the
Institutes of Geography, Geology, and Oceanolugy
in Moscow, the All-Union Geological Research Insti-
tute in Leningrad and in Novosibirsk, and the Sibe-
rian Branch of the USSR Academy of Sciences in No-
vosibirsk. U.S, institutions open to visitation
shall include those listed under 2.3.35. above.
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PROJECT 2. JOINT STUDIES OF THE EFFECTS OF POLLUTION OF THE
ATHMOSPHERE ON CLIMATE

2¢4. Subgroup 4, Monitoring atmogpheric constituents

and assessment of their effects on
climate

- 24401, Sclentific cooperation

a) At present, the USA has 4 bageline astations and

10 regional stations with 2 additional baseline
stations planned for the future. The USSR has 1
baseline station and 5 regional stations., It ias
desirable to enlarge the network of stations and
to expand their geographical location. The respec-
tive networks should be expanded as soon as fea—
sible and largely completed by 1980,

b) Both countries will provide for the accompli-
shment of measurements within the WMO program
(aerosol chemistry based on the study of the
atmospheric turbidity, rain chemistry and 002).
Additional measurements beyond these minimum
requiremente are also being made others are
planned. )

¢) Both countries should develop methods of meaé
surement and systems of calibration for carbon
dioxide, ozone, and atmospheric turbidity (and
other optical properties) at the baseline sta-
tions and exchange the experience gained and
the data from such work. ,
(1) ' The US would provide a surface ozone measu-

ring system for operation at a USSR remote
Obscrvatory. The exchange would be phased
as followsg:
1974 - one electrochemical concentration
cell syatem
1975-76 - one chemiluminescence (ethylene
reaction) system,
One precision ozone generator.
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(1) The USSR would provide one system for the
measurement of total ozone (perhaps of
the M® type) in 1974 or 1975 to be era-
ted in parallel with a Dobson spectropho-
tometer at a US stations

(ii1) Bach instrument will be supplied with its

maintenance and opeérating instructions

(iv) A scientist knowledgeable in the system

- operation will accompany the system to the
proposed operational location and provide
instructions and treining in its operation,

d) Joint mathematical modelling of the life-cycles
and of the effects of carbon dioxide, ozone,aero-
sols and other important pollution on atmosphe-
ric radiation for their incorporation in global
climate models. Exchange of model results to
enable mutual improvement.

e¢) Bearing in mind that atmospheric aerosols is one
of the possible factors that may affect climete,
it is advisable to carry out an agreed program
of investigation of the spatial concentration
field, microstructure, chemical composition and
optical properties of the aerosol. The first
projects in this area will be:

(1) The development and design of a field
experiment to be conducted in a non-urban
location of the USSR, The experiment would
incorporate an angular integrating nephelo-
meter to measure the scattering properties
at the ground. Other instruments to measure
aexrosol optical properties at this site may
be provided by the US and the USSR to aid
in the determination of the radiative and
other properties of particles. The chief
focus is the massive particle production
by industrial Europe after it has had the
opportunity for chemical and physical changes.
Prof.Charlson (USA) and Prof.Rosenberg (USSR)
should coordinate the planning of this experi-
ment,
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(ii) To develop proposals on conducting surface
measureneats of aerosols using lidars (to-
gether with supporting measurements, air=
craft and balloons) by the next meeting
of the Working Group. )

2.4.2. Data Exchange
Site documentation end data exchange should be
organized to permit the cooperating scientists to better analyze
global pollution., Data shouldalso be exchanged from each baselil-
ne station. (The requirements for these exchanges were furnished
to US and USSR Working Group members in June 1974).:

2¢443. Actions Proposed
a) To ask the Working Group on Space Meteorology(Co-
chairmen are Dr.Johnson and Dr.,Alexandrov) to deve-

lop suggestions on space remote sensing of the
minor gaseous and aerosol components of the at-
mosphere, measurements of the spectral solar con-
stants, and investigations of the radiative propen-
ties of the earth-atmosphere system, with the data

obtained to be presented to Working Group 8 for pro-

Jecting the climate changes,

b) A meeting of specialists on atmospheric optics
and aerosols should be held. This group would study the role of
relative and absolute humidity and the molecular chemical com-
position of the processes which influence the variability of
the physical and qptical properties of sub-micrometer pdarticles
in the air, Prof.Charlson (USA) and Prof.K.Kondratiev, Prof,
Rosenberg (USSR) should prepare plans for this meeting. It is
desirable for this meeting to be held in connection with the
IUGG meeting in Grenoble, France, in August,1975.

¢) A US scientist will be invited to come to the
Main Geophysical Observatory of the Hydrometeorological Servic
in Leningrad to work on problems of measuring minor constituenjs
in the atmosphere.
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- d) In order to improve our understanding of techni-

- ques for measuriﬂg minor constituents in the atmosphere in very
clean air, the US would like to invite a Soviet sclientist to

work at the Mauna Loa Baseline Station for a period of 1-3 months.
The Soviet scientist would bring with him USSR instruments to
measure ozone and atmospheric aerosols and turbidity, These instru-
ments would be used alongside US instruments for a comparative
study of these measurements and other measurements made regular-
ly at Mauna Loa. Arrangements for this meeting would be made by
Mr.Pack,
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2.5 Subgroup 5, The effect of pollution of the upper

2.5.1
a)

. ment of stratospheric aerosols, 03, H20 and ions.

b)

. given in Appendix D.

24542
There

of the quantitative assessment of possible environmental effect
of SST exhaust, and especially the effects on climate. There

should be an

tecting these effects and of possibilities for nininizing them,

2.5.3 Actions Proposed

a)

b)
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levels of the atmosgphere

Scientific Cooperation

Collaboration is proposed between the University
of Leningrad and the University of Wyoming in
joint balloon experiments for the in situ measure-

A detailed description is given in Appendix C.

It is proposed that measurements of stratospherlc
constituents, such as NO,, OH, H, 0 {vapor) con-
tent, UV radiation and aerosols be conducted using
USSR and U.S. instruments on board the TU-1l44
and other aircraft.

A detailed description of the U.S. proposal is

Data Exchange

should be an exchange of iresults of investigations

exchange of proposals on methods and means of de-

Investigations should be conducted on the best
available methods and instruments in U.S. and
USSR for ground-based measuresnients of UV fluxes
at the network of stations ir both countries.

Mhe visit of USSR scientists who can weport
progress on these experinments and data exchanges
is invited to Boston, kassachusetts and Washing-
ton, D.C. in the period 4 to 12 February 1975,
including attendance at the Fourth CIAP Confe~
rence (Boston, Massachusetts) during 4 to 7 Feb-
ruary 1975.




- *
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c) A joint symposium on ecosystem response to clima-
tic changes should ve held in Leningrad in 1976

d) Arrangements should be made to exchange data on
anticipated production of the 1U-1l44 and other
USSR civilian stratosphexric vehicles in the future
and comparable US data (fleet size as a function
of time). | ,

e) Arrangements should be made to exchange data and
models of crop and ecosystem productivity depen~
dence on lLemperabure, precipitation, sunlisht and
golar UV-B flux, including agroclinmatology of
corn, wheat, rice, cotton, soybeans, sorghum and
table vegetables, as well as sensitivity of crop
and ecosystem yield to change in climatic variab-
les.

£) Arrangements should be made to exciange data on
the epidemiology of skin cancer in the USSR and
U.5. Tiis includes new cases per 10,000 of each
age group per year, in various locations over

. 0 -
latitudes 40°-70 y by age and skin type.

g) Arrangements should be made to exchange data on
rale coefficients of chemical gas and aerosol
reactions in the stratosphere, such as:

i -NO_-H.,0
(L) O5 NI
(ii) (20, + NH3 + H,0) - aerosol
[ o~

h) Arrongeucnte should be made to exchange data of
laboratory measure.ents of infrared spectra use-
ful for determination of number densities of
trace gus species in sitratosphere.

i) arrangenments sihould be made bo exchange ozone,
NOX, watexr vapor, and acrosol data collected by
comrercial aircraft ulceny trauscontinental routes
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j) Arrangements should be made to exchange data on
emission characteristics of TU~144 and U,S, high-
flying planes in the stratospheric environment,
including:
(1) Emission constituents measured.

(ii) Procedures and instruments for measurements,
including location of probes.’

(iii) Engine environment conditions (sea-level
or stratospheric temperatures and pressures).

(iv) Flight profile (fixed-altitude or climb-
cruise). :
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PROJECT 3. JOINT STUDIES OF THE METEOROLOGY AND AIR-SEA
INTERACTION OF POLAR REGIONS IN BOTH HEMI-
SPHERES AS THEY AFFECT THE CLIMATE OF THE PLANET

2.6 Subgroup bs Joint Studies of the Meteorology
and Air-Sea Interaction of Polar
Regions in both Hemispheres as they
Affect the Climate of the Planet

24641+ Scientific Cooperation

Considering the special problems of the polar regions
in the studies of climatic variations under Working group VIII
it was decided to continue the work of the sub=group concer—
ned with the problem of "Polar region effect on the climate",
and the following specific recommendations were proposed:

a) To develop plans for a series of investigations on the
problem of the interaction of the atmosphere and the
ocean, directing primary attention to:

(i) theoretical and experimental invewtigations of
energy exchange in the Antarctic Ocean and in the
"centers of interaction" in the North Atlantic
and North Pacific;

(i1) mathematical modelling of processes of inte-

raction between the atmoasphere and ocean;

b) To conduct numerical experiments evaluating the influ-
ence of polar regions on the climate of the planet:
(1) to evaluate the role of the polar front and

meridional wave processes (in the atmosphere);
(1i) to reconstruct past climates using date from the
isotope analysls of glacier cores obtained in
Antarotica and Greenland; ,
(iii)to evaluate the role of the ice cover in climate
variation,

2.6+2, Data Exchange

To organize the exchange of polar information including:
(1) meteorological data from drifting automatic sta-

tions in the Arctioc;
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(ii) hydrometeorological data from jointly-worked
polygons in the noxrthern parts of the Atlan-
tic and Pacific Oceans;

(iii)meteorological forecaais in the Antarctic;

(iv) published articles and monographs.

2,663« Actions Proposed .

To organize working visits of specialists beginning du-
ring the second half of 1974, with specialists in numerical
modelling of ice dynamics between the University of Washington
and the Arctic and Antarctic Research Institute, and working
visits between shipse participating in oceanographic studies
in Drake Passage in 1975.
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3. SPECIFIC TECHNICAL PROPOSALS FOR 1975

3.1. The next two-week meeting of Working Group VIII should
be held in Princeton, USA, in October 1975.

'About 14 Soviet scientists representing different
subgroups may participate in the meeting. The number
of American scientists can be enlarged.

During the meeting of the Working Group, visits to
the scientific centers of Washington, Boulder, Los An-
geles, Seattle and to a baseline station should be pro-
vided. These places and institutions should be speci-

" £led.

During the Working Group VIII meeting, special 2-3
day symposia should be held on the Scientific probleus
involved. The joint publication of the materials of
the symposia in Russian (USSR) and in English (USa)
should be envisaged.

3.2+ For preparation of the;above meeting and discussions
of the status results and co-ordination of the joint
programs, a visit of 1-2 Soviet experts to the USA
(Washington-~-Princeton-Boulder) should be planned in
April 1975 for a period of 5-7 days, and a visit of
1-2 American experts to Moscow and Leningrad in June
~July 1975 for the same period.

3.5, Ip order to develop a more complete understanding

of the work that should be carried out in the future in
several areas of study of climatic change we pro-
pose that several small groups (6 to 8 people) of ex-
pexrts hold meetings during the next year. These small
meetings of experts would formulate more specific
programsg of work to be carried ocut in the future by
Working Group VIII.

We recommend that the following meetings of ex-
perts be held during the next year if funding is avail-
able.
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A) Meeting of Experts on Atmospheric Optics and Aerosols

This group would study the role of relative and absolute
humadity and the molecular chemical composition of the processes
which influence the variability of the physical and optical pro-
perties of sub-micrometer particles in the eir. This group
would include the following scientists:

Prof.R.I.Charlson (co-chairman) University of Washington

Prof.K.T.Whitby University of Minnesota
Dr.R.F.Pueschel . NOAA,Boulder,Colorado
Prof.G.V.Rosenberg(co-chairman) IFA, Moscow
Prof Fuks : Karpov Institute of Physical
Chemistry,Moscew
Dr.L.S.Ivlev State University of Leningrad

A few other scientists of equally outstanding ability could
be added or exchanged with scientists on this list. Prof.Charl-
son and Prof.Rosenberg should organize this meeting. It might
be held in connection with the IUGG meeting in Grenoble France
in August 1975.

B) Meeting of Experts on Solar Activity and Climatic
Variations -

This group would study how to implement the work outlined in
Section 2.1, Prof.Wilcox and Academician Mustel should organize
the meeting which should be held in connection with the joint
mecting of the American Meteorological Society end American Asts
ronemnical Society in Denver Colorade in January 1975.

c) Méeting of Egpgrts on Forecasting Solar Disturbances

This group should study work to forecast solar disturbances
and their effects on the earth. Dr.Hesas should erganize the
meeting which should be held in the USSR possibly at IZMIRAN
in 1975.
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D) Meeting of Experts to Prepare Data Base ef the Recent

Climate

This group would recommend how the data base dlscussed in
Section 2.2.2 should be structured, the parameters to ve includ-
ed, thelr reselution in space end time, the level of processing
of the data and thelr stastistical treatment. The group would
also recommend how such a data base should be compiled and an
hppropriate division of responsibility with due recognition ou
the need for full international cooperation to achieve global
data gets and the role of GARP in compiling global data sets

in connectlon with GARP experiments.

The group would also recommend procedures and formats for
the full exchange of all data and analyses that cbmprise the da-
ta base for the present climate. . '

A mesting of 6 to 8 specialists will be organized in the
United States within the next 12 months. Dr.Oort will orge-
nize the meeting.

E) Meet of Experts on Quatern Glaciation

This group would study the distributions and changes of ice
and climstic zones in the USSR during the recent upper-quaterna-
ry glaciations. Prof.Imbrie would help organize the meeting.
which should be held in the USSR during 1975,

3(4, Long Duration Working Visits of Scientists

It is desirable to heve 8cientists from each country visit
the other country for periods of 6 to 12 months to work on prob-
lems comnected with climatic variation.

'3.4.1' The U.S.would like to issue invitations to Soviet
scientiste to visit the following U.S. institutions for 6 to 12
month period,

(a) To come te the Geophysical Fluid Dynamics Laboratory of
NOAA in Princeten, New Jersey: (1) +to study climate
sensitivity and stability; (2) to work on radiation
effects of particulates; (3) and to study numerical
integration methods.
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(b) To come to the National Center fer Atmospheric Research
in Boulder, Colorade to study adjoint methods of climatic
_ perturbation and to study effects of sea lice on climate.

(o) To come to'the University of Washingtem in Seattle to
gstudy models of ice dynamics.

(d) Po come to Stanferd University to study the amalysis
of variations of tempersture and préssure fields in the
upper and lower atmosphere during selar disturbances.

The USSR would like to issue invitations to U.S. scientists
to visit the following USSR institutions for 6 te 12 months pe-
riods. . '

(a) To come to the Computing Center of the Siberian Branch

of the Academy of Sciences to study numerical modelling
of climate.

(b) To come to the Main Geophysical Observatory of the Hy-
drometeorological Service in Leningrad to work on prob-
jems of measuring minor constituents in the atmosphere.

(¢) To come to the Arctic and Antarctic Research Institute
in Leningrad t¢ work on problems of polar areas as they
effect climate.

(d) To come to the Hydrometeorological Center in Moscow
to work on problems of climate prediction and documen—
tation.

3,4,2, For the purpose ef expediting the exchange of climatic
data, a scientist from the USSR should visit the US
National Climatic Center in Asheville, N.C. At this
time lists of availasble c}imatic dates and information
will be exchanged on magnetic tape formats. The Soviet
scientist will bring an example of a tape prepared in
'the USSR and will be supplled with an example of a tape
prepared in the U.S. This visit would probebly last
one month and would be carried out during the next year,
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3.4,%3, In order to improve our understanding of techni-
ques for measuring minor constituents in the atmosphere
in very clean air, the U.S.would like te invite a Soviet
scientist to work at the Meuna Loa Baseline Station for
a period of 1-3 months. The Soviet acientist would
bring with him USSR -instruments to measure ozone and at-
mospheric aerosols and turbldity. These instruments
would be used alongside US instruments for a comparative
study of these subjects and other measurements made re-
gularly at Mauna Loa. Arrangements for this meeting

- would be made by Mr.Pack.

Proposed invitations for working visits of American
specialists to the Soviet Union and working visits of
Soviet specialists to the United States will be decided
upon by the project leaders and the directors of the in-
stitutes involved. Formal invitations for visits of
Soviet speclalists to the United States should be direc-
ted to the Main Administration of the Hydrometeorologi-
cal Sexrvice of the USSR. Invitations to U.S.specialists
should be sent directly to the specialist and his organi-
zation. A copy of all invitations should also be sent
to the co-chairman of Working Group VIII,

Sclentific objectives of a joint marine expedition
should be developed in 1974. The general purpose of

_this expedition would be to determine the concentration

of the minor impurities in the atmosphere and near the
ocean~-atmosphere boundary in various regions of the oce-~
an. The expedition may be carried out in 1976 oxr 1977.
The program of the expedition and its joint equipping
should be discussed during the Soviet-Americem meetings
in April and June 1975 (USA-USSR) and agreed on finally
during the Working Group VIII meeting in October 1975.

Proposals for scientific collaborstion in 1975 of
Subgroup I on Solar Activity:

~ Plan a study of global interaction between the nag-
netosphere, ionosphere, stratosphere and troposphere
for different levels of solar, interplanetary and geo-
magnetic activity. '

Approved For Release 2000/09/06 : CIA-RDP79-00798A001000070014-5



37

5.8,

3090

Approved For ReleaZ@®000/09/06 : CIA-RDP79-00798A00108M70014-5

-28-

Exchange analyses of variations of temperature and
preésure fields in the upper and lower atmosphere dur-
ing solar disturbances.

Exchange of information in the analytic procedures and
the 'result of studies of global conditions of drought
in various parts of the world in connection with solar
activity.

These studies should be coordinated by Academician
Mustel and Prof.Wilcox.

Subgroup 3 on Documentation of Past Changes of
Climate will attempt to carry out the following stu-
dies during 1975:

The exchange of data as given in 2.3%.1 and 2.3.2.

Subgroup 4 on Monitoring will attempt to carry out
the following studies during 1975:

Exchange of instrumentation as discussed in 2.4.1.c

Develop and design a field experiment to be cérried out
in the USSR on optical properties of aerosols as discus-
sed in 2.4.1%e.

Develop a proposal for an experiment on surface measu-
rements of aerosols as discussed in 2.4.1.e.

Subgroup 5 on the Effect of Pollution of the Upper
Levels of the Atmosphere on Climate will attempt to carry
out the following studies during 1975:

Implementation of the University of Wyoming sand Lenin-
grad University cooperative research program.
(See Appendix C).

The direct discussion with TU~144 or other aircraft test
authorities of the possibility of measurements of trace
geses, such as Nox. HZO, OH content, UV radiation and
aerosols using USSR and U.S.instruments on board the
TU-144 or other aircraft. (See Appendix D).

Exchange the results of investigations of the quantitat-
tive assesment of possible environmental effects of
SST exhsust, and especially the effects on climate.
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Exchange of proposals on methods and mesns of detecting
these effects and of the posaibilities of minimizing them,

- To begin the investigationsvof the best available methods
and instruments of groundbased measurements of UV fluxes
" at the network stations in both countries.

- To begin the exchange of data on infrared molecular spec-
tra of radiation obtained in laboratories.

- To begin arrangements to exchange ozone, NOX, water va-
pour and aerosol data collected by commercial aircraft
along the transcontinental routes.

- To plan for a symposium on eco-systems response to clima-
tic changes to be held in Leningrad in first half of
1976.

3.10. Subgroup 6 on Polar Studies will attempt to carry
out the following program in 19753

To organize an exchange of polar information includ-
ing:

- meteorological data from manned and automatic drifting
stations in the Arctic

- hydrometeorological data from jointly-worked polygons
in the northern parts of the Atlantic and Pacific
Oceans

- meteorological forecasts in the Antarctic
- published articles snd monographs.

Phis work should be planned and coordinated by Mr.
Fletcher and Dr'.Treshnikov.

The United States delegation would like %o thank their Soviet

hosts for their outstanding hospitality and the excellent arrange-
ments that were made for this meeting.
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It was agreed in order to expedite matters that the English
version of this Report of the First Meeting of Working Group VIII
would be the official version of the Report. Russian translT -
tions will be made at a later time.

We are both pleased to sign this Report and look forward |to
active cooperation in the future to help understend problems of
climatic variation.

Signed in Leningrad 22 June 1974

& ez

Dr.Borisenkov Co-~chalrman Dr.Hess Co~chairman
Director Director

A.I.Voeikov Main Geophysical NOAA/Environmental Research
Observatory Laboratories

Poranmpmur IT0.22,06.74.3.97.

Approved For Release 2000/09/06 : CIA-RDP79-00798A001000070014-5




+ Approved For Release 2000/09/06 : CIA-RDP79-00798A0010&(5)70014-5

2.
2.
4.,

50
6.
7

9.
10.
1.
12.

15,

14.

15.
16.

17.
18.

19.
20,

21.
22.

23.
24.

-

~31-

LIST OF PARTICIPANTS

USA

Dr.W.N.HESS

Dr.S.C.CORONITL
Prof.R.CHARLSON
Dr.i .S LEPSTEIN

Mr.J.0,FLETCHER
Dr.A.J .GROBECKER
Prof.J . IMBRIE

Dr.C.E.LEITH

Dr.J M.MITCHELL
Dr.S M OLENICOFF
Mr.D.H.PACK
Mrs.F.SETULE

Dr.J.SLAGORIRBKY
Prof.J .. V1ICOX

USSR
Prof.Ye.P,BORISENKOV '
Prof .}i.J5 . BERLYAND |
Dr.I.T.BORZENKOVA
Prof.ll.I.BUDYKO

Dr.A.A.BUZNIKOV
Prof.0.,A.DROZDOV

Prof.L.3.GANDIN
Dr.A.A.GRIGORIEV

Dr.G.G.GROMOVA
Dr.G.P.GUSHCHIN

Principal Delegate, NOAA/Environmen-
tal Research Laboratories

CIAP/Department of Transportation
University of Washington

NOAA/Environment Monitoring and
Prediction

National Science Foundation
CIAP/Department of Traunsportation

Department of Geologlcal Sciences,
Brown University

‘ablonal Center for Atmospheric
Resn ich

NOAA/unv1ronmental Data Services
National Science Foundation
NOAA/Air Resources Laboratory

NOAA/Environment Research Labora-
tories

NOAA/Geophysical Fluid Dynamics
Laboratory

Institute for Plasma Research,
Stanford University

Principal Delegate, Voeikov Main
Geophysicsl Observatory,Leningrad

Voeikov Main Geophysical Observa~-

- tory, Leningrad

Voeikov Main Geophysical Observa-
tory,. Leningrad

Voeikov Main Geophysical Observa-
tory, Leningrad

Leningrad State University,leningrad

Voeikov Main Geophysical Observato-
ry, Leningrad

Voeikov Main Geophysical Observato-
ry, Leningrad

Leningrad State University,Lenin-
grad

Hydrometeorological Centre,Moscow

Voeikov Main Geophysical Observato-.
ry, Leningrad
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25, Dr.l.L.KAROL

26. Mr.Yu.E.KAZAKOV

27. Dr.G.M.KREKOV

28.Dr.V.F.LOGINOV

29. Dr.V.P.MELESHKO
30, Dr.V.V.MIKHNEVICH

%1, Prof.E.P.MUSTEL
%2, Dr.V.V.PENENKO
3%, L.R.RAKIPOVA

%4, Dr.B.I1.SAZONOV
35, Prof.S.V.SOLONIN
%36, Dr.V.Ya.SERGIN
37, Prof.M.E.SHVETZ
28, Dr.V.D,STEPANENKO
39, Dr.A.F.TRESHNIKOV

40, Dr.R.F,USMANOV
4. Dr.0.B.VASILIEV

42, Dr.X.Ya.VINNIKOV

43, Prof.M.I.YUDIN
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PROGRAM OF WORKING GROUP VIII
MEETING AND VISITS TO LENINGRAD INSTITUTIONS

The first stage of the Working Group VIII meeting
(Leningrad, 10-12 June 1974)

Monday, 10 June
9.30 - 10,30 Registration of participants.
10.30 Opening Session.
Address by Prof. E.P. Borisenkov
Address by Dr. W.,N. Hess

Problem 1 : The influence of the changes of solar
activity on the climate.

11.15 Presentation by Acad. E.R. Mustel
Presentation by Dr. J.Wilcox
14,30 Discussion .
Problem 2 : Modelling of the climate.
15.00 Presentation by Dr. J. Smagorinsky
16,15 Presentation by Acad. M.I. Budyko
17.15 Discussion

Tuesday, 11 June
Problem 3 : Studies of the past climate.

10,00 Presentation by Dr. K.Ya. Vinnikov
11,15 Presentation by Dr. J.M. NMitchell
12,15 Discussion '

14,30 - 18,00 Visits to Institutions:
- Leningrad A.A.Zhdanov State University
~ Arctic and Antarctic Research Institute
- Pulkovo Astronomical Observatory
- A.I. Voyeykov Main Geophysical Observatory
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PROGRAM OF VISIT TC MOSCOW AND TOUR
'OF THE COUNTRY
On 13 to 18 June the American delegation accompanied
by Soviet scientists went on tours of the country to visit

various scientific institutions.

Wednesday, 12 June

23455 o Al) members of the american delegation
leave for Moscow by the train ["Krasnaya
Strela".
Thursday, 13 June '
08.40 Arrival in Moscow and settling|in the
" hotel. '

Vieits to institutions:
-~ Chief Administration of the Hydrometeoro-
logical Service of the USSR
-~ Hydrometeorological Center of [the USSR
- Geological Institute
: - Institute of Civil Aviation
Friday, 14 June

Visits to lanstitutions:
~ Oceanclogy Institute, Ac. Sciy USSR
-~ Institute of Atmospheric Physics,

Ac, Sci., USSR
-~ Computing Center, Ac. Sci. USSR
- Geography Institute, Ac. Sci.| USSR
- Ministry of the Aviation Industry

Saturday, 15 June

The delegation leaves, by groups, for

Novosibirsk, the Crimea, the North-

" Caucasian Department of Hydrgmeteorolo-
gical Service, and Kiev,

Tuesday, 18 June
' Return to Leningrad
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Wednesday, 12 June
Problem 4 : Global monitoring of the atmosphere.

10.00 | ' Presentation by Dr. L. Machta
Fresentation by Dr. D.H. Pack

11,15 Presentation by Dr. A.A. Buznikov
Presentation by Prof. M.E. Berlyand

12,15 _ Discussion

14,30 Visits to Institutions:

Leningrad Department of Ocesnology
Institute Ac, Sci. USSR

Komarov Botanical Institute, Ac.Sci. USSR
All-Union Geological Institute

Institute of Zoolugy, Ac.Sci. USSR

11

1% = 18 June
Tour of the country of the american delegation.
Tha second stage of the Working Group VIII meeting
(Leningrad, 19-21 June 1974)

Wednesday, 19 June
Problem 5 : Upper atmosphere pollution and its
influence on the climate.

10.00 Presentuticn by Dr. 4.J.Grobecker
11,00 Presentation by I.L.Karol
1l2.15 Discussion
14,30-18,00 Meetings of national delegations
Thursday, 20 June _
10.00-13.00 Meetings o sub-groups on the problems
14,.30-18,00 _ Meetings of sub-groups on the problems
Friday, 21 June _
i0,00-13%.00 Meetings of sub-groups on the problems

14,%0-18.00 Signing of working documents and
: closing session |
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Detail Description of University of Wyoming end University
of Leningrad Cooperative Research Program for the Megsure-
ment of Aerosols, 05. H20, and Tons.

~ Background

'~ As part of the U.S.CIAP program, University of Wyomin
scientists have in 1972, 1973 and 1974 made balloon-lesunched in
situ measurements of 03, Hao, serosols, temperature and w
over a range of latitudes from Antarctica to Alaska.

Proposal

It is proposed that the geientists of the University of
Leningrad and the University of Wyoming collaborate in joint
balloon-experimenté for in situ measurement of stratospheric
aerosola.'oa? 320 and ioms, to determine size, configuration
and chemical composition, permitting estimation of indiceg of
refraction.

Preferred location for USSR-launched balloons is at several
points in the European part of the USSR. Payloads launched are
limited to 100 kg or less.

Pelemetry services at their station are provided witq stan—
dard radiosonde transmitters. USSR balloon launches are three
in numbers, over a period not to exceed four (4) weeks.

The University of Leningrad messurements include the fol-
lowing:

(a) Determination of aerosols by balloon-borne impactor, of
particle radius 0.25 <41 <10 microns, on continuoua pro-
f£1le over altitude range 0< 2z <30 km.

(b) Determination of aerosols by aircraft-borne impactors,
f£ilters over altitude range (0L z <8 km).

(¢) Measurement of integrated f£lux of direct solar radiation.

(d) Measurement of downward snd upward fluxes of integrated
radistion (over 27" ) in the visible region of the spect-
ITUum.




.
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MEASUREMENT OF NOy, OH, H,0 (VAPOR), UITRA VIOLET
RADIATION AND AEROSOLS, USING USSR AND U.S INSTRU- .
MENTS ON BOARD A TU-144 AIRCRAFT

Background

High~flying aircraft capable of carrying instruments and/or
scientists to altitudes of 18 to 20 km offer advantage in mesa-
suring constituent distributions in the stratosphere. Spectrome-
ters flown in the Concorde in 1973 have yielded significant
knowledge about the composition of the lower strateosphere. Two
instruments have been used in CIAP to measure NO . They are the
Jet Propulsion Laboratory (JPL) interference I.R.spectrometer,
which senses the absorption of solar radiation, and the Univer-
s8ity of Denver spectrometer, which senses the emissions from
molecules.

The JPL interferometer was installed in both the French
(001) and British Concordes (002). For operation of the JPL
interferometer, the presence of the U.S. scientist during the
installation and flight is required.

The University of Denver apectrometer determines also 05,
Hao, Noa. and also the hydrocarbons of the engine exhaust of
the test engines during flight. For operation of the University
of Denver spectrometer, the presence of a U.S.8cientist during
the installation and flight is required.

A laser resonance fluorescence instrument, currently be-
ing tested by the University of Marylend, is désigned to mea-
sure the embient OH in the lower;stratosphere.‘ For 0peration
of the University of Maryland laser, the presence of & U S.aci—-
entist during the installation and flight is required.

The Environmental Research Laboratory (NOAA) used an I.R.
radiometer to determine the total column of water vapor above
the aircraft and aslso to determine the in situ value of water
vapor. No operator for the IR radiometer is required during

. £light.
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Two instruments have been developed to measure spectra
traviolet solar radistion in the range of 200-400 km. One
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of ul-
was

developed by the NASA Godderd Space Laboratory, and the other by
Paremetric Co. No operator for the UV instrument is requined du-

ring flight.
The University of California at Los Angeles has develop

ed a

polarimeter for the determinatiom of Stoke's parameters from which

the index of refraction of aerosols may be determined. No ¢
for the UCLA instrument is required during flight.

peratox

The University of Wyoming has developed a two-length extinc-

tion by which vertical profiles of serosols and water vapor
be determined over an altitude range of the vehicle. No op
for this University of Wyoming extraction instrument is reg
during flight. '

Proposal

nay
erator
juired

It is proposed that one or more of the following U.S.

(a) The simultaneous measurement of the ambient concen
of gases (Noq, H20) and the intensity of ultra vio
cident radiation, using the JPL and/or the Univers
Denver spectrometers and the Parametric Co. (or N
dard) U.V.instrument.

(b) The determination of 05. H,0, NO_, and hydrocarbo
" the TU-144 engine exhaust during flight.

(¢) The separate measurement of OH concentration by me
the University of Maryland instrument.

It is an objective of the research program that simil
different experiments by USSR investigstors be accomplishe
the same flight carrying U.S. experiments.

Logistic Arrangements |

(a) U.S8.instruments will be furnished for a mutually a
period of time by the U.S.Department of Transporta

(b) Travel expenses by U.S.experimenters incurred with
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USSR will be defrayed by the. USSR.

(¢) Instruments will be installed in the TU-144 test vehic-
les by the USSR. Prelimihary descriptions of instru-
ments end installation requirements will be furnished
to the USSR prior to Septembor 1974 by the U.S.Depart-
ment of Transportation (CIAP).

(4) Salary and expense of travel to and from the USSR can
be defrayed by the U.S.Department of Transportation.

\e, USSR instruments will be furnished by the USSR experi—
menters, '

(£) Travel and expenses of USSR experimenteré incurred in
the USA will be defrayed by US Department of Transpor—
tation (CIAP).

(g) All original data, as well as results of analysis will
be available to the U.S. and USSR experimenters by
prompt exchanges. Preprints of publications will be
furnished by each group publishing results to the
other experimenters, to the U. S.Department of Transpor-

- tation (CIAP) and to the Main Geophysical Observatory,
Leningrad.
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